Form A d 
REPORT DOCUMENTATION PAGE 


Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and 
maintaining the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, 
including suggestions for reducing this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis 
Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of Jaw, no person shall be subject to any penalty for failing to comply with a 
collection of information if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 


1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To) 
Technical Papers 
4. TITLE AND SUBTITLE ; 5a. CONTRACT NUMBER 


5b. GRANT NUMBER 
5c. PROGRAM ELEMENT NUMBER 


5d. PROJECT NUMBER 


ASO 


MI (o> eo . 


5f. WORK UNIT NUMBER 

i) Y ‘ ’ tA 
8. PERFORMING ORGANIZATION 
REPORT 


7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 


Air Force Research Laboratory (AFMC) 
AFRL/PRS 

5 Pollux Drive 

Edwards AFB CA 93524-7048 


10. SPONSOR/MONITOR’S 
ACRONYM(S) 


9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 


Air Force Research Laboratory (AFMC) 


AFRL/PRS 


5 Pollux Drive 
Edwards AFB CA 93524-7048 


12. DISTRIBUTION / AVAILABILITY STATEMENT 


11. SPONSOR/MONITOR’S 
NUMBER(S) 


flease. See 


Approved for public release; distribution unlimited. 


13. SUPPLEMENTARY NOTES 


14. ABSTRACT 


0030129 105 


15. SUBJECT TERMS 


19a. NAME OF RESPONSIBLE 
PERSON 


Leilani Richardson 


19b. FELEPHONE NUMBER 
{include area code) ; 


(661) 275-5015 


Standard Form 298 (Rev. 8-98) 
‘Prescribed by ANS] Std. 239.18 


18. NUMBER 
OF PAGES 


17. LIMITATION 
OF ABSTRACT 


16. SECURITY CLASSIFICATION OF: 


a. REPORT b. ABSTRACT c. THIS PAGE 


Unclassified Unclassified Unclassified 


MEMORANDUM FOR PRS (In-House/Contractor Publication) 


“FROM: PROI (STINFO) 08 Mar 2001 


SUBJECT: Authorization for Release of Technical Information, Control Number: AFRL-PR-ED-TP-2001-048 
Liu, C.T., “Investigating Near Tip Damage and Crack Growth Behavior in a Solid Propellant” 


(VuGraphs) 


JANNAF 34 Structures & Mechanical Behavior Subcommittee Meeting (Statement A) 


(Cocoa Beach, FL, 26-30 Mar 2001) (Deadline: 09 Mar 2001) 


Aioyeioqey 
yoieasay 90104 JI 


Jaaulbuz © 


ny "LD 4d 


~ -yuejjadoig pijos 
e Ul JOIACEYOG UJMOJS YORID pue 
obeweg dij sedy BbuljebijsoAuy 


‘UOI}IPUOYD a}JeyY UleI}S }JUB}SUOY 
eB JOPUN JOIAREYOG YIMOID YOLID 9U} 
uo eheweg |e907 JO $}DajJQ 9Y} BJeHNSOAU| . 
yUe|JadO1d PIO e Ul dy yOeID aU} eAN 
SWSIUBYSd|| BHeweg je907] 3y} aJeHijseau| . 


S8Al}D9IqO 


AI}IW0d5) UIWAIDIdS 


ulucg = Oe 


WIL G°e (SSOUNDIU] UauUpOadsS 
uauysads 0} payuswues sdyi6 winuywinyy 


fy 3 fy 8 PRE a Huh $8, 8s sits fs RS sti hes fe ay eid RO ies 
x x onnge a BAe ae, seetea seosreege Yarata rotate! KX xX 
¢ siete RS aa iS aeseia BREN ES terete BRR REQR RG i —— 
Kx serene! ° ee ee RR ’ eet ms ‘ ane i i ’ fe Bie an 4 fe earane 
eX *a%9"ara’o%a"s RESTS) 6 "ae sretareratstalh & a°a'o" ata’e 


0,9 
XX 


wy 0,9 


0,0,4,0.00¢ reset arerote? tet 
RRR ce 4 
ete 


penek 


aeceteneneoenea 
i ot) 


oo? 6 i ERED) : atts : as . Ms x ht 
ei ee een ae i a BREE 
ee eM HH ii Be 
ae He bane reeisieseienases a ae : siautnaneitrersnetstit 3 i 
: WIL E0Z 


RRR 


6,94 
ote? 
site 
Y 

sores 


eters 
arene 


RR 


rovarererenete 


‘OGSZV 


Y) 
L 
ro 

O 

ra 
Q. 
= 
= 
~< 

O 

9 

a 
O 


i TEee TC EMORE! 
; 2use ptt 4 
suisse = 


x 


a gv £3 ae, 4. 
Bt7e BV <b ar 


pe 2 5h YP, OE Ee 


&. 9.9 20 Os: - 0 


a, ew ..s Ff te 9 sig , 
rity ) oS ce eee 
aa? Rc ce Pel Po fe 
Baus’ Te ye. 

Ba sxsZaesxe’ 


mes 
BVene 


m 


Ue 2-0 
* igs EE OE 
ban 


Crack Tip Profiles 


e 
hw 
*@ 
i 


& tmp 
se, 


&4 


S 


aa ~ 
Rane? 


ag nae vas 
ee 


mee eee mye yet . we whe A ae Ks 

; “0 ata hae *, 
z AT Ar ee ala fer gee ae ca 906i af 5 ‘, sai ‘s 
: . rf ny oid : 307 i “ - a, , * ry 
sits hits oun 
Se. rg, A 


co oy 
re Se: 
\ 


“+ * 
ht 

1,7 

-, 

4 


: ete a Ow * 


“OvCLV 


+ oe he cia a” a a at iy Pa td 


2 er 4 nies a 
re, age 

Ce Man! : a 
= 

» & 4 


‘ ‘yt 4 arin 
neat Ba 


a 
a*et ns 


1 
a\ 2 fee oe 
~ iia nes 4 Pad 


ua 
ma wi 
ina 


1 . 
. attr at rae 
2. 4 fe 


2 2:8 & 
Vo dd 


Me * 
Fan aYs 


"? u Va) @ Mw te ee ae | Boos 
ae Te wR @ ob mw a 8 oe 
te a a ! 


vege wt. op 
- “ 

am @ al ee: 

A P| 


RN Wo” Weg 


(99s) OUI] 


OL 0 


LO 


SLO 


20 


G20 


(ww) GOD 


£°0 


SE€°0 


ie 


(99s) ou] 


00} 06 08 OL 09 OS Ov O€ Oc Ol 0 


soo )8Ord«so= 
c 
4) 
OL'O U 
Oo 
0 
MD 
cto) 
: ON 
@) 
a 
ozo 80d 
3 
3 
GZ'0 
O£'0 


oul] 
‘SA 9UO0Z SS9DO01d sine - LT 


‘ssouyoiy} uoutoads 
SNSIBA JOJOVJ AVISUOIUT Ssarys JLo, = sINS1y 


POswe ¥ COSMET ORME x 


4 


a 
to) 
[Zi Lee! Sd] 


Ses eee 
pret 
Cc 
co 


eR Co ee ee ee 


0.7 


-—~-- Appl. Strain=0.027 
~ — Appl. Strain=0.040 
—— Appl. Strain=0.053 


0.6 


Damage Parameter 
° 
mM 
Se — — —  —— 
| 
| 
1 
| 
1 
i 
i 
1 
1 
{ 
\ 
t 
| 
| 
1 
j 
H 
t 
| 
{ 
| 
f 
| 
/ 
/ 
/ 
/ 
Sn ee ee —.—t 


Distance From specimen center/specimen thickness 


Figure Damage variation along the thickness of the specimen as a function of the 


applied strain. 
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Figure Crack growth rate versus time. 
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